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Imaging Spectroscopy



Imaging Spectroscopy

Measurement of a contiguous spectrum of wavelengths for every point in an image.

Sample imaging spectrometer data set with a 

full VSWIR spectrum for every point in the 

image

Vegetation spectra in the visible to short wavelength Infrared 

(VSWIR, 400 to 2500 nm) portion of the spectrum revealing 

chemical and structural information 



Spectroscopic versus Multi-Spectral
Geology example: Three mineral mixture at Cuprite, Nevada 

Multi-spectral

Spectroscopic

X

Separate multi-spectral filter 

bands do not capture the 

multiple distinct spectral 

signatures of this three 

component mixture. 

Measurement of the full 

VSWIR spectrum (400 to 2500 

nm) reveals the three minerals 

present based on distinct 

spectral signatures.  

Abundance estimates can be 

derived based on absorption 

strength.



Spectroscopic signatures of a set of Earth surface 

minerals.  Full VSWIR spectral measurement enables 

detection, identification, measurement, and monitoring.

Spectroscopy and Geology

Multi-Spectral Landsat signatures of the 

minerals does not allow unambiguous mineral 

detection, identification, measurement, and 

monitoring.



Spectroscopy and Biology

Spectroscopy of plant canopies.  The chemistry and canopy 
scattering signatures are revealed over the full VSWIR 
spectral range.  Spectroscopy gives access to composition 
(species-type),  function (health) and structural indicators.

Multi-spectral lacks the wavelength coverage for the 
detailed plant and biology information available in 
the VSWIR spectrum.

Spectroscopy delivers new information on ecosystem chemistry, species-type, and health for advanced research 

and application including agriculture in biological systems. 



The Earth System is Rich with Signatures for new 

Earth Science and Applications 
Ecosystems: Diversity of Signatures Atmosphere: Gases, Aerosols, Clouds Snow/ice: Grain size, Dust, 

Albedo and Melt

Aquatic: Benthic Materials Oil Spill

Grain size spectral change

Dust spectral change

Aquatic: Algal Biomass 

and Composition

The range from 400 to 2500 nm captures at broad set of essential spectral signatures



Signals Across the Optical Spectrum



Early History
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Early History of Imaging Spectroscopy

Based on the 

signatures available 

and advancing 

technology, in 

the1980s the 

concept of an 

instrument that 

measured a 

spectrum for every 

point in an image 

was of interest for 

Earth and Planetary 

Science.


